A novel muscle DNA-binding activity in the GLUT1 promoter.
GLUT1 glucose transporters are highly expressed in proliferating and transformed cells and serum and cAMP or the transcription factor Sp1 induce GLUT1 gene transcription. Here we identified a cis element situated at -46/-37 (MG1E - muscle-specific GLUT1 element) to which muscle-specific nuclear factors bind, and the DNA-protein complexes showed electrophoretic mobility of 41 and 32 kDa. MyoD over-expression induced the generation of MG1E-protein complexes characteristic of myoblast cells. MG1E does not bind any known factors defined in databases. Mutation of the MG1E sequence impaired transcriptional activity of the GLUT1 promoter specifically in skeletal or cardiac muscle cells. The transcriptional activity of the GLUT1 promoter induced by either Sp1, cAMP or serum was markedly reduced when MG1E was inactivated. We propose that the MG1E sequence permits the binding of muscle-specific nuclear factors and a maximal transcriptional activity in muscle cells in response to Sp1, cAMP or serum.